Effect of the Associated Methanogen Methanobrevibacter thaueri on the Dynamic Profile of End and Intermediate Metabolites of Anaerobic Fungus Piromyces sp. F1.
Although the scheme of metabolic pathways involved in the production of the major end products has been described, the dynamic profile of metabolites of anaerobic fungi co-cultured with methanogens is limited, especially for the intermediate metabolites. In the present study, the fermentation of the co-culture of Piromyces sp. F1 and Methanobrevibacter thaueri on glucose was investigated. The presence of methanogens shortened the growth lag time of anaerobic fungi and enhanced the total gas production. The occurrence of the maximum cell dry weight and the disappearance of most of the substrate were observed at 24 h for the co-culture and 48 h for the fungal mono-culture. In the co-culture, hydrogen was detected at a very low level during fermentation, and formate transitorily accumulated at 24 h and disappeared at 48 h, resulting in an increase of pH. Acetate was higher during the fermentation in the co-culture (P < 0.05), while lactate and ethanol were higher only in the initial stage of fermentation (P < 0.05). After 48 h, lactate in the mono-culture became much higher than that in the co-culture (P < 0.05), and ethanol tended to remain the same in both cultures. Moreover, malate tended to be exhausted in the co-culture, while it accumulated in the mono-culture. Citrate was also detected in both co-culture and mono-culture. Collectively, these results suggest that methanogen enhanced the malate pathway and weakened the lactate pathway of anaerobic fungus.